Of 178 patientswith AD, at leastonedepressivesymptomwas reportedby 63%, 24% were ratedas beingdepressedby a trainedobserver,and 43% were considereddepressedby their relatives.Ten percent hada previoushistoryof depression. Elevatedmoodwas rare,occurring in onlysix patients(3.5%). Subjectswith depressivesymptomshadlesscognitiveimpairment and lessventricularenlargementon CT comparedwith those without symptoms.Widening of the interhemisphericfissure was associatedwith symptomsof mania but was inversely related to presenceof depressivesymptoms.
of care is given to patients with psychotic symptoms and that this in some way reduces mortality.
Relationship to cognitive function
The relationship between psychotic symptoms and cognitive function has been investigated in several publications. Generally speaking, psychotic features (including delusions) are said to occur early in the course of the disease, while cognitive function is still relatively intact (Rothschild, 1941; Cummings, 1985) . However, there are conflicting reports. On the one hand, Merriam et a! (1988) reported a significant association between the degree of cognitive impair ment on the Blessed Information Memory and Concentration test and the presence of perceptual disturbances and hallucinations. On the other, Teri et a! (1988) found no difference in the proportion with hallucinations across three levels of severity of dementia, a finding which is in agreement with the present investigation.
Three studies have examined the rate of cognitive decline in AD and have related this to the presence of psychotic features. Mayeux et a! (1985) found in a longitudinal study of 62 patients with AD that the 27 psychotic patients deteriorated much faster on neuropsychological and functional ratings. â€˜¿ Psychosis' was curiously defined as â€oe¿ persistent or recurrent thought disorderâ€•. Stern et a! (1987) , in an extension to the study by Mayeux et a! (1985) , presented information on 65 subjects examined over a follow up of up to seven years. An association was noted between psychotic symptoms and myoclonus and extrapyramidal signs. Psychotic subjects deteriorated more quickly than non-psychotic subjects and reached a predetermined â€˜¿ cognitive end-point' sooner than their non-psychotic counterparts.
Drevets & Rubin (1989) compared 10 subjects who had displayed psychotic symptoms early in the course of AD with 15 subjects who had never experienced psychosis. The two groups were followed up for 66 months. By 15 months, the previously â€˜¿ psychotic' group had deteriorated much faster on cognitive function and functional ability and in an overall rating of severity of dementia. The current work replicates the findings of increased cognitive deterioration in â€˜¿ psychotic' subjects, but narrows this down to subjects specifically experiencing halluci nations and not delusions or misidentifications.
Conclusions
As noted in paper I, one of the methodological problems with such studies is the elucidation of complex phenomena by informant-based interview.
However, all the studies mentioned above use a similar method, and informant-based interviews remain the most reliable in demented subjects. The findings in this study require replication as well as neuropath ological correlations to establish whether the presence of psychotic features may be used to establish subtypes of AD with different organic substrates.
The relationship between disorders of affect and disorders of cognition is complex and can be explored in two ways. First, organic changes in depression have been shown to have neuropsychological (Rabins et a!, 1984) , neurophysiological (Hendrickson et a!, 1979) , and structural correlates (Jacoby & Levy, 1980) . The concept of â€˜¿ pseudodementia ' (Kiloh, 1961) emerged from the observation that reversible cognitive impairment occurred in patients with depression (Rabins et a!, 1984) . Early follow-up studies of patients suffering from depression showed no increased incidence of dementia (Kay, 1962; Post, 1962) but two more recent studies have cast doubt on this finding (Kral, 1983; Ruling et a!, 1985) .
Moreover, previous histories of depression have been found in more patients with AD than would be expected (Agbayewa, 1986) .
The second way to assess the interaction of cognitive decline and affect is to assess depressive symptoms in patients with cognitive disorders such as AD. This has been achieved in a number of studies. Early work (e.g. Ziegler, 1954; Sim & Sussman, 1962) suggested prevalence rates of between 15% and 55%. However, these early studies suffered from the use of unvalidated defmitions for depression and dementia. More recent papers have examined the relationship in a more standardised way. Reifler et a! (1982) used Research Diagnostic Criteria to examine the prevalence of depression in 102 subjects satisfying DSM-III criteria for primary degenerative dementia, and found 26% to be depressed. A similar rate was reported by Reding et a! (1985) and Burke eta! (1988) . However, two other studies have failed to find any significant depression in patients with AD. Knesevich et a! (1983) and Cummings et a! (1987) both used the Hamilton Rating Scale for Depression (HRSD) to assess depression in 30 patients with AD. Cummings et a! (1987) found evidence of depressive symptoms (mean HRSD rating 6.8) but none of the patients was found to satisfy DSMâ€"IIIcriteria. At the other extreme, Merriam (1988) used DSM-III criteria to diagnose both depression and dementia and found that 86% of demented patients satisfied the criteria for depression. Lazarus eta! (1987) examined 44 patients satisfying DSM-III criteria for primary degenerative dementia and compared them with 42 control subjects using the HRSD. They found that 40% of the AD group scored in the depressed range compared with 12% of the control group. When individual items were assessed, it was found that patients scored just as high as the controls on items assessing inner feelings of depression (such as depressed mood, anxiety, and hopelessness) but not on vegetative symptoms (sleep disturbance, weight loss, and diurnal variation). These authors made the point that some symptoms are common to both dementia and depression, which may account for the very high ratings in other studies. Kumar et a!(1988) used a different approach by asking care-givers (referred to as a â€˜¿ collateral source' ) whether or not they felt the patient was depressed: 50% felt they were.
Elevated mood as an association with AD has received much less attention. Generally, the fre quency is low, the highest proportion (17%) being found by Bucht & Adolfsson (1983) . Subjects with bipolar affective disorder have also been described in autopsy-proven AD (Birkett, 1972) . Also, cerebral organic changes are known to occur commonly in elderly subjects with mania (Shulman & Post, 1980) .
The aim of the present study was to assess affective symptoms in subjects with AD. Three measures of depression were used: that observed by a trained interviewer, that observed by a relative, and that complained of by the patient. Manic symptoms were also assessed by observation and patient's subjective experience. These findings were related to cognitive function and to cerebral changes seen on CT.
Method
The sampleand assessmentproceduresare fully described in the first paper (this issue, pp. 72â€"76). Briefly, the sample consisted of 178 subjects satisfying NINCDS/ ADRDA criteria for probable or possible AD. Assessments weremade usingthe CAMDEX,the GMSS,and the CDR.
Repeat cognitive testing was performed 12 months after initial assessment. All patients were examined personally by AB. items which assessdepressionobserved by the rater were analysed separately. As part of the CAMDEX history schedule relatives were asked whether they regarded the patient as depressed or not.Also,a pasthistory of depression was noted (defmed as treatment by a doctor, either as an in-patient or out-patient, with antidepressant medication). Reported mania/hypomania was measured using the GMSS; the items indicating observed mania/ hypomania were analysed separately. 8.0change
Results
in 1 year4 â€"¿ 2.5 â€"¿ 3.8 â€"¿ 4.1 â€"¿ 3.4 â€"¿ 3.6 â€"¿ 3.7â€"0.5AMTS score(maximum in 1 year â€"¿ 10.8 â€"¿ 12.6 â€"¿ 14.1â€"¿ 9.8 â€"¿ 11.7â€"¿ 13.7â€"5.9
â€"¿ 12.8 in the GMSS and so they were excluded from this part of the analysis. Although nearly two-thirds of patients reported at least one symptom of depressionand nearly half were rated as depressed by their relatives, no patient satisfied DSM-III-R criteria for major depressive disorder. Subjects on anti depressantswere more likely to be ratedas depressedby an observer ( P< 0.002, @ test) but there was no relationship betweenantidepressant prescriptionsand either relatives'
reports of depression or complaints by the patient. There was no association between a past history of depression and current depression as assessed by any of the three methods.
Signs and symptoms of mania were rare -only six patients had evidence of observable mania and only one patient reported manic symptoms.
TableII outhnesthe resultsof cognitivetesting.The main findings were: patients who reported depression were less cognitively impaired than those who did not; observed depression was unrelatedeither to cognitive function or to deterioration in cognitive function; there was a tendency for subjects rated as depressed by their relatives to be less impaired; and there was a tendency (statistically significant only for the MMSE) for those patients with a previous history of depression to deteriorate less quickly. Manic symptoms were not related to cognitive function.
Regarding the CT findings, the 54 patients for whom relatives reported depression had smaller third ventricles (1.7 Â±0.53cm2 v. 2.0Â±0.68cm2, P<0.02) and VBRs (14.0Â±4.9 v. 16.1Â±5.7, P<0.05) than the 72 whose relatives reported no depression.
Observed manic symptoms were strongly related to visual ratings of widening of the interhemispheric fissure (IHF) and depressive symptoms were inversely related to IHF widening (Table III) (1983) . However, it should be noted that the diagnostic categories of primary degenerative dementia of the Alzheimer type and major depressive disorder are mutually exclusive in DSMâ€"IIIâ€"R.
Mania
In contrast to the frequency of depressive symptoms elevated mood in AD is less common. Bucht & Adolfsson (1983) described it in three out of 18 AD patients (17%) and Rothschild (1941) noted it in one out of 31 subjects (3%). No standardised instruments have been used to assess manic symptoms in AD before the use of the GMSS in the present study. However, the rates of elevated mood seen are comparable with those from the study by Rothschild (1941) . Subjective evidence of elevated mood occurred in only one subject in the present study.
Relationship with cognitive Impairment
Subjects who complained of depression were less cognitively impaired than those who did not. This discernible in subjects with all degrees of dementia but that certain symptoms (e.g. guilt, hopelessness and anxiety) were difficult to assess in those with severe dementia. Thus, the apparent paucity of depressive symptoms in patients with severe dementia may be an artefact of the insensitivity of the assessment instruments employed or may be due to the inability to experience such complex integrated emotions and abstract ideas due to advanced brain Agbayewa (1986) . In total, 18% of 188 subjects had a previous history of psychiatric problems. When only those with a history of depression are included, the figure is remarkably similar to the present study â€"¿ 9.6%, compared with 9.5% in the current sample.
No additional information was given in the paper to allow comparisons with the present sample.
Anatomical correlates of affective disorder
The CT changes seen in subjects complaining of depression concur with the cognitive findings in suggesting that these subjects, when compared cross sectionally with a group without depression, have a less severe form of AD. Thus, there was a negative correlation between the number of depressive symptoms and size of both third and lateral ventricles. Patients whose relatives felt that they were depressed had smaller values for these same two indices. This is the first study, as far as we are aware, to detail CT findings in AD subjects with and without depression, although several reports have appeared concerning CT changes in subjects with affective disorder alone (e.g. Jacoby & Levy, 1980;  Dolan et a!, 1986), and comparisons between depressives with and without cognitive impairment (Pearlson et a!, 1989; Abas et a!, 1990 ).
Two papers have described the neuropathological changes in AD patients with and without depression.
Zubenko & Moossy (1988) examined degenerative neuropathological changes in the locus coeruleus and substantia nigra. Of 37 patients with AD, 14 had had depression (based on DSM-III criteria). No differences were found between those with or without depression in terms of age, duration of dementia, brain weight, or global rating of senile plaques and neurofibrillary tangles. However, degenerative changes in the locus coeruleus and substantia nigra were much greater in patients with depression and a combination of the findings in both nuclei was a better predictor of depression than those in each nucleus separately. Zweig et a! (1988) found evidence of depression during life in eight patients out of 21 with neuro pathologically proven AD. They were characterised by having more neuronal loss in the nucleus coeruleus and dorsal raphenucleus thannon-depressed subjects.
Both papers suggested that a catecholamine depletion due to damage in these aminergic nuclei might be responsible for the clinical features of depression.
Zweig et a! (1988) suggested that this supports the hypothesis that the presence of depression in AD is representative of a biological subtype of the disorder.
features of depression in AD suffer from a less severe form of the illness, but that progression of the disease is the same as in those without depression. A longer follow-up, post-mortem validation of the AD diagnosis, and neuropath ,@ , ological correlates of depression will help clarify @onc.us@on the situationand are beingpursuedon the present The present findings suggest that subjects with sample.
